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PANDA ANALYSIS PLAN 
 
PANDA: What are the indications for Prescribing ANtiDepressAnts that will lead to a clinical benefit? 
 
TRIAL DESIGN AND OBJECTIVES 
 
Trial design and 
methods: 
Patients presenting with depression in primary care where there is 
clinical equipoise whether SSRI treatment would be prescribed will be 
individually randomised between sertraline and placebo. The primary 
outcome will be the PHQ9 questionnaire that measures depressive 
symptoms at 6 weeks. The 12 week outcome will be a secondary 
outcome to look for more persistent effects.   
 
Trial medication: Sertraline vs. Placebo 
 
Objectives: The primary objective is to investigate the severity and duration of the 
depressive symptoms that are associated with a clinically important 
response (compared to placebo) to sertraline in people with 
depression. 
The secondary objective is to investigate quality of life, the economic 
cost and whether performance on emotional processing tasks are 
associated with response to treatment with sertraline. 
 
Trial duration per 
participant: 
12 weeks plus 2 weeks for tapering medication. 
 
 






 1) Uncertainty of GP and patient about the possible benefits of 
antidepressants (any severity and duration of depression may be 
included).  
2) aged 18 to 74 years (inclusive) 
3) have not been treated with antidepressants in the previous 8 weeks  
4) people who are having other interventions such as low intensity 
IAPT can also take part 
Exclusion criteria: 
1) have other psychiatric disorders, i.e. bipolar disorder, eating 
disorder or psychosis 
2) have major alcohol or substance abuse problem/s 
3) are not able to complete the study questionnaires, including 
registered blind 
4) women who are currently pregnant or planning pregnancy or 
lactating   
5) people taking contraindicated medications: monoamine oxidase 
inhibitors and pimozide. 




6) severe hepatic impairment 
7) people with bleeding disorders such as haemophilia, Christmas 
disease and von Willebrands disease, as well as those with past 
medical history of bleeding gastric or duodenal ulcers or other 




The potential participants will be recruited to a trial site by referral from GPs who will see patients either 
at consultation or perform a database search. 
 
At consultation. The GP will be asked to refer potential participants by fax (or secure email) to the local 
trial centre giving the patients’ permission for further contact if eligible. The researcher will contact the 
patient to confirm eligibility for the trial and arrange the baseline assessment visit. 
  
Database searches. We will also ask GPs or their administrative staff to carry out record searches 
according to a Record Search SOP to identify people in whom the GP has recorded low mood, 
depression symptoms and are not currently on antidepressants. We will ask the GP to write to these 
individuals so they can consider joining the study.  
 
At the baseline assessment the participant will complete the computerised Clinical Interview Schedule 
Revised (CISR) and other clinical and background information (see below). Eligibility will be confirmed 
and informed consent given.  
 
STRATIFICATION AND RANDOMISATION 
 
The randomisation will be conducted by PRIMENT CTU (http://www.ucl.ac.uk/priment) using a remote 
computer generated code (Sealed Envelope). The randomisation will be stratified by severity (in three 
categories: CISR total score <12 ,12-20, > 20) and duration of depression (< 2years, 2 years or more ) and 
centre and with random block lengths; the randomisation list will be held by Sealed Envelope. The 
delegated member of staff will access a web based interface using a unique user name and password.  
The delegated member of staff will enter the unique study identification number for the participant and 
the stratification variables. The random treatment allocation will then be sent to the pharmacy. Blinded 













Flowchart of study assessments 
 
Abbreviations: 
CISR    Clinical Interview Schedule Revised (4) 
SF12    Short Form 12 item 
BDI-II   Beck Depression Inventory (version II)(5) 
PHQ9   Patient Health Questionnaire 9 item (6) 
GAD7   Generalised anxiety scale 7 item (7) 













Week 12 + 
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Baseline measures  
Self-administered computerised CISR, PHQ9, BDI-II, SF12, EQ5D, GAD7. Emotional processing tasks that 
are sensitive to antidepressants and may be a marker of treatment response; questions about the belief 
in the efficacy of antidepressants; medical history and concomitant medication. 
 
Follow-up assessments 
2 weeks PHQ9, BDI-II, SF12, EQ5D, GAD7, Emotional processing tasks, modified Morisky(2) adherence 
measure pill count, side effects of antidepressant a modified version of the Toronto Side Effects scale as 
used in GENPOD(3), open ended question about adverse events, concomitant medication. 
  
6 weeks: PHQ9, BDI-II, SF12,  EQ5D, GAD7, Emotional processing tasks, modified Morisky adherence 
measure and pill count; side effects of antidepressant a modified version of the Toronto Side Effects 
scale as used in GENPOD; open ended question about adverse events, concomitant medication and 
health service and other resource use. 
 
12 weeks: PHQ9, BDI-II, SF12, EQ5D, GAD7, modified Morisky adherence measure and pill count; side 
effects of antidepressant a modified version of the Toronto Side Effects scale as used in GENPOD; open 
ended question about adverse events, concomitant medication, health service and other resource use. 
 
Resource use data 
Health service and other resource data will be collected using a set of questions used previously in the 
CoBalT trial at 6 and 12 week follow ups. Also after 12 weeks resource use data will be extracted from 













Description of practice recruitment 
A summary of the characteristics of participating practices will be given, including details of the practices 
in the different centres (Bristol, York, Liverpool, London and Southampton): number of patients 
recruited, practice list size and number of full-time equivalent GPs employed. 
 
Flow of participants through the trial 
 
CONSORT diagrams will be produced separately for each participating centre and for the five centres 
combined. Separate CONSORT diagrams will be produced illustrating the case-finding process and 
participant throughput in the follow up phase of the study. 
 
The case-finding CONSORT will summarise each phase of the recruitment and identification of primary 
care patients. We will report the following information: 
 
Search: 
 Number of patients identified by the record search  
 Number of patients excluded by GPs from invitation to participate 
 Number of invitations sent and a summary of the responses to this invitation (accepted 
invitation, declined invitation, non-response) 
 Number of patients recruited at consultation 
 Comparison of the distributions of age and gender variables between those identified by GPs as 
potential participants and those GPs excluded 
 
Eligibility: 
 The number of telephone interviews conducted 
 Number of those who did not meet one or more of the screening criteria  
 Number of those eligible to proceed to consenting and randomisation stages and number who 
refused further participation 
 Number of those who could not be reached via telephone to confirm their eligibility  
 Number of those whose  eligibility confirmed by their GP  
 Number of those who did not meet eligibility criteria 
 
Randomisation: 
 Number of those who consented to take part 
 Number of those eligible but did not consent and the reasons  
 Number of those who completed the baseline interview assessment 
 Number of those who completed the baseline but refused randomisation and their reasons 
 
The RCT CONSORT flow diagram will summarise participant throughput from randomisation. For each 
follow-up point (2, 6 and 12 weeks) the following information will also be reported: 
 Number who withdrew 




 Number who were lost-to-follow-up (including did not attend, unable to contact, change mind 
and other) 
 Number who completed and who did not complete the follow-up assessment 
 
Comparability of groups at baseline 






Recent life events 
Financial strain 
Previous treatment for depression 
CISR total score 
ICD10 diagnoses for depression and anxiety from CISR 
CISR depression severity score (sum of following sections: concentration, fatigue, sleep, depression, 
depressive ideas) 
Depression severity (PHQ-9 score) 
Duration of depressive episode from CISR 
 
Baseline measures of the following outcome measures will also be reported: 
 
Depression severity BDI-II score  
Generalised anxiety disorder (GAD-7 score) 
Health status (mental and physical component scores of SF-12) 
Health quality of life outcome (EQ-5D score) 
 
Numbers (%) will be given for binary and categorical variables, and means and standard deviations (SD) 
or, medians and inter-quartiles ranges (IQR) for continuous variables, as appropriate. There will be no 
tests of statistical significance or confidence intervals calculated between randomised groups on any 
baseline variable. 
 
Description of losses to follow up 
The number (%) of participants lost to follow-up at 2, 6 and 12 weeks post-randomisation will be 
reported for both treatment groups and compared using a chi-square test. Factors associated with 
‘missingness’ of key trial outcomes (e.g. PHQ9 score) within the dataset at all follow-up points will be 
explored and described. 
Description of treatments received 
Summaries will be given of the study medication received for both treatment groups during the study 
period. This will report for both groups the number of weeks on study medication, including any change 
of type or dosage. Any additional antidepressant or other psychoactive medication will be described. 
Any specialist mental health care received during the study will also be described. 
 
 




Analysis of primary outcome  
Within our overall objective, we wish to test the hypotheses that severity and duration of depressive 
episode are related to the response to antidepressants. The primary analysis will concentrate on 
severity of depression.  
 
We have chosen the PHQ9 at 6 weeks as the primary outcome. The reasons for this are as follows: 
- The existing data on antidepressant effectiveness is largely based on the outcome at 6 weeks. To 
be consistent with existing data we have therefore chosen the 6-week measure as the primary 
outcome. 
- There are a large number of existing scales that can assess depression severity. The Hamilton 
Rating Scale for Depression (HAMD) is the commonest scale used for the evaluation of 
antidepressants. We have not chosen to use the HAMD as this is an observer-rated scale and 
requires training and standardisation. Furthermore it may be susceptible to observer bias.  
- Our mapping study found that the PHQ9 had a better sensitivity to change compared with the 
HAMD and the Beck Depression Inventory, which is the other commonly used scale.  
- The PHQ9 is used as a routine outcome measure in the NHS Improving Access to Psychological 
Therapy (IAPT) service (www.iapt.nhs.uk); therefore results from the study are using a scale 
which is also used in routine outcome assessment in the NHS. 
 
We will model the data with a linear regression model in which log PHQ9 is used as the outcome. This 
model will produce an estimate (once exponentiated) of the treatment effect between active and 
placebo that will indicate a proportionate change.   This can model the increase in the treatment effect 
as baseline severity increases without needing a separate interaction term. This approach will simplify 
the analysis and moreover will make the power calculation less dependent upon rather uncertain 
assumptions about the size of the interaction term.   
 
The primary outcome is the PHQ9 score at 6 weeks. The primary analysis will therefore be a linear 
regression of log PHQ9 score at 6 weeks adjusting for baseline PHQ9 score and the stratification 
variables (severity assessed by CISR, duration in 2 categories and centre). Given the aim of estimating 
the relationship between the CISR depression score and treatment effect we will use the continuous 
CISR in the model, being aware of the possibility of collinearity (we think this is unlikely given previous 
experience(9)).  If collinearity proves to be a problem, robust multivariate techniques will be used.(10)   
 
Testing the assumptions underlying the primary analysis 
We will carry out further analyses to assess the sensitivity of any results to the modelling assumptions 
and the covariance structure. This will be relevant to both the primary and secondary analyses (see 
below). For the primary analysis we will carry out the analysis without the CISR depression severity 
measure in order to examine the robustness of the findings.  We will also examine interactions between 
baseline severity and treatment outcome within the model.  
 
We will also carry out a sensitivity analysis by adjusting for any variables that are not balanced at 
baseline. 
 
We will investigate how robust the findings are to the model specification by testing whether the results 
are consistent with those produced by a Poisson model.  
 
 
Analysis in relation to duration before randomisation of the depressive episode 





The duration of the depressive episode is measured before randomisation using the CISR assessment at 
baseline. The CISR includes a question about duration after each symptom section. After the depressive 
symptoms section the question asks about the following categories: less than 2 weeks, between 2 weeks 
and 6 months, between 6 months and 1 year, between 1 and 2 years, between 2 and 5 years, between 5 
and 10 years and more than 10 years.  In the primary analysis described above we have proposed a 
method using a linear regression with a logged outcome that will allow for the expected relationship 
between baseline severity and treatment response without requiring an interaction term. The influence 
of the duration of the depressive episode will be investigated in the same way, by modelling it as 
another exposure variable in the model. 
 
If we find evidence to support the hypothesis that a longer duration is associated with a larger 
treatment response on the proportionate scale, duration will  
increase the treatment effect as a proportion irrespective of levels of baseline severity. The proposal to 
apply the Minimal Clinically Important Difference (MCID) analysis to the results of the trial requires the 
conversion of the proportionate reduction to the absolute scale.  As a result, if duration has an 
association with outcome in the model this will change the treatment differences on the absolute scale 
at all levels of severity and will alter the threshold we will recommend for a beneficial effect of 
treatment. This is explained further below on page 10 headed “Applying the MCID estimates to the 
results of the trial”. 
 
Analysis of secondary outcomes 
The following secondary analyses will be conducted adjusting for the baseline measure of the outcome 
variable, stratification and minimisation variables. We will also adjust for any variables that show 
imbalance at baseline as a sensitivity analysis: 
 
- PHQ9 score as continuous outcomes at 2, 6 and 12 weeks in a repeated measures analysis 
- PHQ9 score as a binary outcome where remission is defined as scoring < 10 on the PHQ9 at 2, 6 
and 12 weeks in a repeated measures analysis 
- BDI-II score as continuous outcome at 2, 6 and 12 weeks in a repeated measures analysis 
- BDI-II score as binary outcome (BDI-II <10) at 2, 6 and 12 weeks in a repeated measures analysis 
- GAD7 scores as continuous outcome at 2, 6 and 12 weeks in a repeated measures analysis 
- SF12 physical and mental component scores at 2, 6 and 12 weeks in a repeated measures 
analysis 
- Self-reported global improvement at 2, 6 and 12 weeks in a repeated measures analysis 
- Change in Emotional processing tasks between baseline and 2 weeks in relation to PHQ9 at 6 
and 12 weeks in a repeated measures analysis 
 
 
Choice of regression model will depend on the outcome. Distributional assumptions appropriate for 
positive continuous outcomes will be investigated including the lognormal or Poisson distributions. The 
SF12 is usually modelled using linear regression as this is often a good fit to the data. Logistic regression 
will be used for the analysis of binary outcome data. 
 
Clustering by practice 
Exploration of possible clustering by practice will be carried out by calculating the intra-cluster 
correlation coefficient across practices using random effects regression models before and after 
adjustment for baseline PHQ9 score. If there is evidence of practice clustering we will then repeat the 




primary analysis allowing for practice effects by for example creating a random effect for practice.  For 
repeated measures analysis, the practice effect will be at a higher level than the random effect for 
individuals. We expect to have well in excess of 100 practices so any impact on the estimates will be 
small.  In previous studies with individual randomisation we have not found any evidence for clustering 
by practice.(11, 12) The pharmacological intervention will also not vary according to practice. We 
therefore do not expect to find any clustering and have not taken this into account in the power 
calculation.  
 
Approach to dealing with missing outcome data 
We will carry out sensitivity analyses to investigate the possible impact of missing data.(13) The two 
main approaches will be to adjust for baseline variables associated with missing outcome data and also 
to use multiple imputation. We will of course be making strenuous efforts to minimise the amount of 
missing data, and in our power calculations have estimated that there will be up to 10% missing data at 
6 weeks. In GENPOD we obtained 91% follow up at 6 weeks.(14) 
 
Economic evaluation 
Unit costs will be obtained from published national sources where possible, including Curtis 
(www.pssru.ac.uk), Department of Health reference costs (www.dh.gov.uk) and the BNF (www.bnf.org). 
Cost will be expressed in £ sterling, valued at current prices, adjusted for the GDP deflator where 
necessary. The cost-effectiveness analysis will evaluate the efficiency of sertraline according to baseline 
severity and duration of symptoms.  We will calculate net monetary benefit (NMB)(15) of treatment for 
individual patients, based on standard NICE willingness to pay thresholds. The advantage of using the 
NMB approach rather than a more conventional incremental cost effectiveness ratio is that we can use 
net benefit regression to explore the relationship between symptom severity and duration and 
economically important differences in patient costs and outcomes over the 12 week period. In this 
circumstance we will use linear regression including an interaction term with severity as the NMB 
outcome is best considered on an absolute scale. We will investigate the assumptions underlying the 
model and consider other relationships if appropriate.  
 
The economic analysis will provide a threshold for when it becomes economically appropriate to use 
antidepressants, based on the current willingness to pay threshold.  The recommended threshold will 
correspond to the point that the relationship between baseline severity (or duration) and the net 
benefit outcome is zero. This threshold may well be different from that estimated below using the data 
on Minimal Clinically Important Difference (MCID). 
 
Power Calculation 
We have revisited the power calculation in the light of our results from the Value of Information study 
and PANDA cohort study.  
 
As we have decided to use a linear model with a log link function, we can now analyse the data without 
using an interaction term.  The results from previous meta-analyses suggest that the effect size is about 
an 11% reduction in HAMD score (calculated as part of the Value for Information study). In the Fournier 
meta-analysis, the reduction is about 17% (personal communication, Jay Fournier). We have therefore 
taken the 11% estimate as the more conservative option in order to inform our power calculation. Our 
best estimate of the Minimal Clinically Important Difference (MCID) from the PANDA cohort study is that 
this corresponds to a 14 percentage points (95% CI 10 to 17 percentage points) reduction in score on the 
PHQ9. Therefore giving the power for effect sizes of 11 and 14 percentage points is reasonable, and if 




anything conservative in the light of the confidence limits and the previous results from the systematic 
review. 
 
An 11 percentage point difference corresponds to a difference in proportions of 0.89 and this is -0.117 
on the natural logarithm scale.  Similarly, a 14% difference corresponds to 0.86 and -0.15 on the natural 
logarithm scale.  We have estimated the SD of the logarithm of PHQ9 scores from existing data from the 
PANDA cohort study in a Poisson regression in which the follow-up PHQ9 scores are the outcome and 
the baseline scores are an offset variable. This led to an estimate of SD of 0.32 to 0.34 for the log PHQ9. 
Given the uncertainty in estimating SDs we have also included estimates assuming an SD of 0.4.  The 
following table gives an estimate of required total sample sizes according to the assumptions in the 




Natural log of 
reduction 
SD Total Sample size Allowing for 10% 
attrition 
11 -0.117 0.34 366 407 
14 -0.150 0.34 216 240 
11 -0.117 0.4 492 547 
14 -0.150 0.4 300 333 
 
Given the lack of information on duration, it is difficult to estimate power for the analysis with duration. 
This analysis is likely to have similar power as the severity analysis since it will also not rely on an 
interaction term in the regression model. In any case, duration is a secondary analysis so we propose to 
have a target of 547 participants given the above calculations.  
Applying the Minimal Clinically Important Difference (MCID) estimates to the results of the trial 
We propose to perform the analysis of the trial and will then use information on the MCID to make 
inferences about the likely threshold above which antidepressants are likely to be effective.   
 
Even though we will be modelling our data from the trial within a proportionate framework, for this 
phase we will express the treatment differences on an absolute PHQ9 scale according to the baseline 
severity estimated using the CISR assessment. As mentioned previously, we envisage that any guidelines 
generated by this research will require standardised information such as that provided by the CISR, 
rather than information from an unstructured clinical assessment. We therefore plan to carry out this 
phase of the work using the CISR depression severity score as the baseline measure of depression 
severity. We will use the estimates from the regression and convert these to the absolute treatment 
difference (in PHQ9) according to baseline severity (in CISR).    
 
From the cohort (and previous) data we have found that the value of MCID varies according to the 
baseline severity of depression. Our results from the PANDA cohort study can be used to plot the 
absolute value of MCID in PHQ9 points according to the baseline severity in CISR. Our results indicate 
that even if the MCID is modelled as a proportion, there is an increase in this proportion as the baseline 
severity reduces. We can then use these absolute values of the MCID from the cohort study and apply 
them to the results from the trial. When the MCID is the same size as the treatment difference then this 
value of baseline severity will correspond to the point above which treatment will be regarded as 
beneficial. We can compute the treatment difference and MCID in relation to the CISR depression 




severity measure from both the trial and the cohort study so the recommended threshold would be in 
terms of the CISR depression severity measure.  
 
The stakeholder meeting feedback report suggested that it may be easier to use categories of baseline 
severity rather than treating severity as a continuous variable. We do not think this will be an advantage 
and propose to use baseline severity as a continuous measure.  The continuous analysis will allow for 
the threshold for predicting benefit to be anywhere along the spectrum of severity, rather than 
constrained a priori by the choice of a limited number of severity categories. 
 
If we confirm our hypothesis that duration also affects treatment response we would need to repeat this 
exercise at a selection of values of duration. The results of this would be a combination between a 
severity score and duration that would correspond to the point above which treatment would be 
beneficial. If duration is a main effect in the regression model, this would also affect the value of the 
treatment difference at different durations, once it is converted to absolute differences in PHQ9 score. 
We would therefore also use this information to calculate recommended thresholds at different 
durations. If these recommendations were to be implemented, the software that administers the CISR 
could also compute a recommendation using both the baseline severity and duration.  
 
This approach could also, in the future, allow other factors related to prognosis to contribute towards 
recommendations about antidepressant use. The use of ‘multiplicative’ relationships to combine risk 
factors, followed by estimation of absolute differences in risk, is similar to that used in targeting 
medication in the prevention of cardiovascular disease.(16)  
 
 
What was learnt from the first phases of the programme  
 
The stakeholder panel also asked us to illustrate what we had learnt from the early phases of the 
programme that has influenced our approach towards the trial.  
 
1) As noted above, we have estimated the MCID and how it varies with baseline severity from the 
cohort study. This result has been used to guide our power calculation and will also be used after the 
analysis of the trial in order to provide guidance on the likely threshold of benefit.  
2) We have investigated the likely advantages of modelling the results of the trial using a 
proportionate model rather than one that estimates the absolute difference in scores.  This will simplify 
the analysis.  
3) We have recalculated the statistical power of the study based on our proposed method of 
analysis and informed by our estimates of the MCID. 
4) The qualitative results have supported the use of the self-reported global improvement question 
in addition to the PHQ9, as it highlights different aspects of the patient experience. We have therefore 
included this as a secondary outcome measure in the RCT.  Preliminary quantitative data on the 
mismatch between self-reported global improvement and the PHQ9 indicate that the percentage of 
disagreement was relatively modest, and even then some of it could be explained by measurement 
error. 
5) The qualitative studies have illustrated that the concept of an MCID is an ‘average’ and 
individuals are making a complex judgement in deciding on improvement that incorporates a wide 
variety of information that takes account their own personal context and history.  
6) We have developed further experience of working across several sites in preparation for the RCT 
fieldwork.  We have established effective working relationships with the local research networks and 




with research-oriented primary care teams, who are keen to continue to work with us during the next 
(trial) phase of PANDA. 
 
Feasibility and implementation of standardised assessments in primary care 
The panel noted there were concerns that the implementation of guidance based on standardised 
assessments would be a departure from current clinical practice.  The computerised CISR assessment we 
are using in this study provides more detailed and clinically relevant information than the brief 
questionnaires. If the results from the CISR prove useful in guiding prescription of antidepressants, we 
envisage that GPs would then ask patients to complete the self-administered computerised CISR outside 
the consultation and then return to discuss the results at a future appointment. The computerised 
assessment would then be used like a blood test in order to guide appropriate recommendations by the 
doctor.  
 
During this study we would plan to carry out brief telephone-based qualitative interviews with GPs in 
order to get some preliminary data on the likely feasibility and acceptability of our recommended 
approach. After this study has finished, and contingent upon promising results, we would seek 
additional funds to carry out further feasibility work around implementation. However, we also 
recognise that GPs tend to embrace change as long as they are convinced it will benefit patients. 
Therefore one of the key elements in successful implementation will be to provide good evidence 
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